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The Sn IV atom in the title carboxylate-bridged polymer, 
[Sn(C 7 H 7 )3(C<,H 7 0 2 )]„, exists in a trans-C 3 Sn0 2 trigonal- 
bipyramidal geometry (average covalent Sn— O = 2.167 A, 
average dative Sn— O = 2.361 A and average O— Sn— O = 
169.6°). The polymer propagates as a helical chain along the b 
axis with a repeat distance that is half the £>-axial length. There 
are four independent formula units in the asymmetric unit; 
two are disposed about a false center of inversion with respect 
to the other two so that the space group emulates a centric 
space group. 

Related literature 

Trialkyltin(IV) carboxylates generally contain five-coordinate 
Sn atoms and are carboxylate-bridged polymers; see: Ng et al. 
(1988). For the structure of tribenzyltin acetate, see: Ferguson 
et al. (1995). For the structure of tribenzyltin p-nitro- 
cinnamate, see: Thong et al. (2008). For the use of the Hooft 
and Flack parameters in confirming the P2 1 space-group 
description, see: Hooft et al. (2008); Spek (2009). The polar 
P2i space group is sometimes assigned incorrectly, see: 
Clemente & Marzotto (2003, 2004). 




Experimental 

Crystal data 

[Sn(C 7 H 7 )3(C,H 7 0 2 )] 
M, = 539.21 
Monoclinic, P2 1 
a = 19.5847 (3) A 
b = 10.2404 (2) A 
c = 26.6224 (4) A 
/3 = 110.2838 (8)° 

Data collection 

Bruker SMART APEX 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T^ = 0.818, T max = 0.903 

Refinement 

R[F 2 > 2a(F 2 )] = 0.042 
wR(F 2 ) = 0.087 
S = 0.97 

22492 reflections 
1189 parameters 
1 restraint 



V= 5008.15 (15) A J 
Z = 8 

Mo Ka radiation 
,Lt = 1.04 mnT 1 
T = 100 K 

0.20 x 0.10 x 0.10 mm 



47886 measured reflections 
22492 independent reflections 
19107 reflections with / > 2a(T) 
R iM = 0.049 



H-atom parameters constrained 
Ap max = 0.83 e A~ 3 
A,o mill = -0.79 e A~ 3 
Absolute structure: Flack (1983), 

10328 Friedel pairs 
Flack parameter: 0.00 (2) 



Table 1 

Selected geometric parameters (A, °). 



Snl-Ol 


2.165 (3) 


Sn3-05 


2.153 (3) 


Snl-02' 


2.352 (4) 


Sn3-06 m 


2.403 (4) 


Sn2-03 


2.177 (3) 


Sn4-07 


2.174 (3) 


Sn2-04" 


2.338 (3) 


Sn4-08 iv 


2.352 (4) 


Ol-Snl-02' 


171.2 (1) 


05-Sn3-06'" 


168.4 (1) 


03-Sn2-04" 


169.6 (1) 


07-Sn4-08 iv 


169.4 (1) 



Symmetry codes: (i) — x + 1, y — L —z; (ii) —x + 1, y — \, — z, -f- 1; (iii) —x, y + h, — z + 1; 
(iv) -x,y +|, -z+ 2. 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X- 
SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 



We thank the University of Malaya (grant No. RG020/ 
09AFR) for supporting this study. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SI2355). 
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Comment 

Trialkyltin carboxylates generally adopt five-coordinate, carboxylate-bridged structures (Ng et al., 1988), as exemplified 
by tribenzyltin acetate, which is polymeric with a short covalent and a long dative Sn-0 bond [2.131 (2), 2.559 (2) A] 
(Ferguson et al. , 1 995). Other trialkyltin carboxylates have less uneven bonds; however, the repeat distance of such polymers 
is generally about 5.19 A. This is approximately the value found in the tribenzyltin cinnamate (Scheme I). In tribenzyltin 

cinnamate, the Sn IV atom of the four independent carboxylate-bridged polymeric [Sn(C7H7)3(C9H702)] n , chains exists in 
a trans -C^SnO >2 trigonal bipyramidal geometry [covalent Sn-O av . 2.167 A, dative Sn-O av . 2.361 A; 0-Sn-O av . 169.6 °]„ 
Each chain propagates as a helical chain along the Z?-axis of the monoclinic unit cell (Figs. 1 - 4). The repeat distance is half 
the 6-axial length, i.e., 5.12 A. Two formula units are disposed about a false center-of-inversion with respect to the other 
two so that the space group emulates a centric space group. 

Tribenzyltin cinnamate as well as tribenzyltin />-nitrocinnamate (Thong et al, 2008) both display similar covalent and 
dative tin-oxygen bonds, and their repeat distances are nearly identical. 

The title compoud was refined in the polar P2[ space group; PLATON (Spek, 2009) suggested the centric Pl\la space 
group with a 100% probability; the checking program examines the atomic coordinates. In fact, the hOl reflections that 
define an a-glide, though weak, are not systematically absent. The solution in the centric space group did not converge to 
a satisfactory 7?-index although the measurements are of high quality. Finally, the Flack parameter refined to 0.00 (2), an 
indication of the polar nature of the P2[ space group. There are examples of incorrectly assigned space groups for which 
the Flack parameter also refined to zero but the present diffraction dataset has a large number of Friedel pairs that attest 
to the correctness of Flack parameter. As an additional check, the absolute structure parameter y (Hooft et al., 2008) was 
calculated using PLATON (Spek, 2009). The resulting value of y is 0.00 (1), which indicates that the absolute structure has 
probably been determined correctly. 

The assignment of P2\ space groups is sometimes problematic. In this case, the hOl reflections are merely weak whereas 
in other cases, the hOl reflections are indeed systematically absent. Clemente & Marzotto (2003, 2004) have presented 
examples of compounds refined in the P2\ space group that should be described in higher-symmetry space groups. 

Experimental 

Tribenzyltin hydroxide was first prepared by the base hydrolysis of tribenzyltin chloride with 10% sodium hydroxide solu- 
tion. The hydroxide (0.40 g, 1 mmol) and cinnamic acid (0.15 g, 1 mmol) were heated in ethanol (100 ml) until the react- 
ants dissolved completely. The solution was then filtered and colorless crystals were obtained upon slow evaporation of 
the solvent. 
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Refinement 

Carbon-bound H-atoms were placed in calculated positions (C — H 0.95 to 0.99 A) and were included in the refinement 
in the riding model approximation, with (7(H) set to 1.2 times U e q(C). The Flack parameter was calculated from 10328 
Friedel pairs. 

The hOl reflections that define an a-glide, though weak, are not systematically absent. Furthermore, the solution in the 
centric space group did not converge to a satisfactory 7?-index although the measurements are of high quality. Finally, the 
Flack parameter refined to 0.00 (2), an indication of the polar nature of the P2\ space group. 



Figures 







Fig. 1. Thermal ellipsoid plot (Barbour, 2001) of a portion of the polymeric chain of 
Sn(C7H7)3(CgH702) at the 70% probability level (first formula unit); hydrogen atoms are 
drawn as spheres of arbitrary radius. 



Fig. 2. Thermal ellipsoid plot (Barbour, 2001) of a portion of the polymeric chain of 
Sn(C7H7)3(CgH702) at the 70% probability level (second formula unit); hydrogen atoms are 
drawn as spheres of arbitrary radius. 



Fig. 3. Thermal ellipsoid plot (Barbour, 2001) of a portion of the polymeric chain of 
Sn(C7H7)3(CgH702) at the 70% probability level (third formula unit); hydrogen atoms are 
drawn as spheres of arbitrary radius. 



Fig. 4. Thermal ellipsoid plot (Barbour, 2001) of a portion of the polymeric chain of 
Sn(C7H7)3(CgH702) at the 70% probability level (fourth formula unit); hydrogen atoms are 
drawn as spheres of arbitrary radius. 



cafena-Poly[[tribenzyltin(IV)]-u-(£)-3-phenylprop-2- enoato-K 0:0'] 



Crystal data 

[Sn(C 7 H 7 ) 3 (C 9 H 7 02)] 
M,-= 539.21 
Monoclinic, P2\ 
Hall symbol: P 2yb 



^(000) = 2192 

D x = 1.430 MgnT 3 

Mo radiation, X = 0.71073 A 

Cell parameters from 8518 reflections 
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a= 19.5847 (3) A 
b= 10.2404 (2) A 
c = 26.6224 (4) A 
(3= 110.2838 (8)° 

V= 5008.15 (15) A 3 

Z=8 



6 = 2.3-24.6° 
|X = 1.04 mnT 1 
7= 100 K 
Block, colorless 
0.20x0.10x0.10 mm 



Data collection 



Bruker SMART APEX 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.818, r max = 0.903 
47886 measured reflections 



22492 independent reflections 

19107 reflections with / > 2c(i) 
R int = 0.049 

9max = 27.5°, 0 m i n = 0.8° 

h = -25^25 

* = -13-»13 
/= -34^34 



Refinement 
Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2q(F 2 )] = 0.042 

wR(F 2 ) = 0.087 
5 = 0.97 

22492 reflections 
1 1 89 parameters 
1 restraint 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[a 2 (F 2 ) + (0.0349P) 2 ] 
where P = (F D 2 + 2F 2 )/3 
(A/o) max = 0.001 

Apmax = 0.83 e A~ 3 
Ap mi „ = -0.79eA" 3 

Absolute structure: Flack (1983), 10328 Friedel pairs 
Flack parameter: 0.00 (2) 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Snl 


0.494183 (19) 


0.50003 (3) 


0.024475 (14) 


0.01855 (8) 


Sn2 


0.473268 (18) 


0.73095 (3) 


0.477818 (12) 


0.01602 (7) 


Sn3 


0.028304 (19) 


0.67354 (3) 


0.517422 (13) 


0.01674 (8) 


Sn4 


0.005351 (19) 


0.96457 (3) 


0.977122 (13) 


0.01520 (8) 


Ol 


0.4760 (2) 


0.6546 (3) 


0.07388 (13) 


0.0221 (8) 


02 


0.4912(2) 


0.8102 (4) 


0.02052 (14) 


0.0229 (8) 


03 


0.41043 (19) 


0.8820 (3) 


0.42395 (13) 


0.0203 (8) 


04 


0.47228 (19) 


1.0424 (3) 


0.47598 (13) 


0.0193 (8) 


05 


0.09833 (19) 


0.5343 (3) 


0.57185 (13) 


0.0209 (8) 


06 


0.0365 (2) 


0.3609 (4) 


0.52990 (14) 


0.0230 (8) 


07 


0.01843 (19) 


0.8125 (3) 


0.92420 (13) 


0.0190 (8) 
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08 


0.00660 (19) 


0.6558 (4) 


0.97772 (12) 


0.0202 (8) 


CI 


0.6043 (3) 


0.5568 (5) 


0.0369 (3) 


0.0340 (15) 


H1A 


0.6084 


0.5800 


0.0020 


0.041* 


H1B 


0.6162 


0.6356 


0.0599 


0.041* 


C2 


0.6588 (3) 


0.4511 (5) 


0.0628 (2) 


0.0232 (12) 


C3 


0.6710(4) 


0.4125 (8) 


0.1158(3) 


0.0452 (19) 


H3 


0.6469 


0.4562 


0.1364 


0.054* 


C4 


0.7182 (4) 


0.3103 (9) 


0.1379 (3) 


0.059 (2) 


H4 


0.7246 


0.2824 


0.1733 


0.070* 


C5 


0.7559 (4) 


0.2487 (6) 


0.1100(3) 


0.0441 (18) 


H5 


0.7887 


0.1798 


0.1259 


0.053* 


C6 


0.7456 (4) 


0.2872 (6) 


0.0598 (3) 


0.0368 (15) 


H6 


0.7726 


0.2465 


0.0405 


0.044* 


C7 


0.6965 (3) 


0.3852 (5) 


0.0354 (2) 


0.0286 (13) 


H7 


0.6887 


0.4074 


-0.0008 


0.034* 


C8 


0.4075 (3) 


0.5580 (5) 


-0.0464 (2) 


0.0246 (12) 


H8A 


0.3876 


0.6422 


-0.0394 


0.030* 


H8B 


0.4276 


0.5727 


-0.0753 


0.030* 


C9 


0.3466 (3) 


0.4614(5) 


-0.0655 (2) 


0.0235 (12) 


CIO 


0.3005 (3) 


0.4389 (5) 


-0.0364 (3) 


0.0299 (14) 


H10 


0.3088 


0.4844 


-0.0037 


0.036* 


Cll 


0.2438 (3) 


0.3526 (6) 


-0.0539 (3) 


0.0399 (16) 


Hll 


0.2134 


0.3382 


-0.0333 


0.048* 


C12 


0.2307 (4) 


0.2866 (6) 


-0.1016 (3) 


0.054 (2) 


H12 


0.1910 


0.2277 


-0.1140 


0.064* 


C13 


0.2759 (4) 


0.3064 (7) 


-0.1316(3) 


0.0476 (18) 


H13 


0.2676 


0.2608 


-0.1643 


0.057* 


C14 


0.3328 (4) 


0.3931 (6) 


-0.1128 (3) 


0.0338 (15) 


H14 


0.3637 


0.4065 


-0.1331 


0.041* 


C15 


0.4723 (3) 


0.3541 (5) 


0.0752 (2) 


0.0249 (12) 


H15A 


0.4236 


0.3174 


0.0556 


0.030* 


H15B 


0.5079 


0.2826 


0.0794 


0.030* 


C16 


0.4741 (3) 


0.3910(5) 


0.1306 (2) 


0.0205 (11) 


C17 


0.4169 (3) 


0.4589 (5) 


0.1382 (2) 


0.0234 (12) 


H17 


0.3763 


0.4841 


0.1080 


0.028* 


C18 


0.4183 (3) 


0.4900 (5) 


0.1887 (2) 


0.0259 (12) 


H18 


0.3779 


0.5340 


0.1929 


0.031* 


C19 


0.4764 (4) 


0.4590 (6) 


0.2329 (2) 


0.0342 (14) 


H19 


0.4775 


0.4838 


0.2676 


0.041* 


C20 


0.5333 (4) 


0.3916(6) 


0.2266 (2) 


0.0355 (14) 


H20 


0.5738 


0.3676 


0.2571 


0.043* 


C21 


0.5321 (3) 


0.3580 (6) 


0.1756 (2) 


0.0311 (13) 


H21 


0.5721 


0.3116 


0.1718 


0.037* 


C22 


0.4771 (3) 


0.7744 (5) 


0.0616(2) 


0.0207 (12) 


C23 


0.4620 (3) 


0.8704 (5) 


0.0971 (2) 


0.0230 (12) 


H23 


0.4609 


0.9605 


0.0882 


0.028* 


C24 


0.4498 (3) 


0.8353 (5) 


0.1416(2) 


0.0196 (11) 


H24 


0.4505 


0.7443 


0.1487 


0.024* 


C25 


0.4353 (3) 


0.9221 (5) 


0.1807 (2) 


0.0185 (11) 
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C26 


0.4330 (3) 


0.8699 (6) 


0.2287 (2) 


0.0265 


(12) 


H26 


0.4414 


0.7792 


0.2356 


0.032* 




C27 


0.4188 (3) 


0.9474 (5) 


0.2661 (2) 


0.0274 


(13) 


H27 


0.4174 


0.9103 


0.2985 


0.033* 




C28 


0.4065 (3) 


1.0788 (5) 


0.2565 (2) 


0.0248 


(12) 


H28 


0.3959 


1.1323 


0.2820 


0.030* 




C29 


0.4094 (3) 


1.1328 (5) 


0.2102 (2) 


0.0293 


(13) 


H29 


0.4016 


1.2239 


0.2039 


0.035* 




C30 


0.4236 (3) 


1.0553 (5) 


0.1727 (2) 


0.0269 


(13) 


H30 


0.4255 


1.0938 


0.1407 


0.032* 




C31 


0.4127 (3) 


0.5818(5) 


0.4236 (2) 


0.0247 


(12) 


H31A 


0.4468 


0.5336 


0.4104 


0.030* 




H31B 


0.3942 


0.5193 


0.4442 


0.030* 




C32 


0.3498 (3) 


0.6254 (4) 


0.3762 (2) 


0.0201 


(11) 


C33 


0.3584 (3) 


0.6618(6) 


0.32802 (19) 


0.0274 


(12) 


H33 


0.4051 


0.6545 


0.3249 


0.033* 




C34 


0.3016(4) 


0.7078 (6) 


0.2854 (2) 


0.0386 


(16) 


H34 


0.3096 


0.7337 


0.2536 


0.046* 




C35 


0.2325 (3) 


0.7166 (5) 


0.2882 (2) 


0.0320 


(14) 


H35 


0.1930 


0.7481 


0.2586 


0.038* 




C36 


0.2216(3) 


0.6789 (6) 


0.3348 (2) 


0.0295 


(12) 


H36 


0.1744 


0.6831 


0.3373 


0.035* 




C37 


0.2801 (3) 


0.6352 (5) 


0.3778 (2) 


0.0227 


(12) 


H37 


0.2721 


0.6109 


0.4098 


0.027* 




C38 


0.4420 (3) 


0.7885 (5) 


0.5446 (2) 


0.0228 


(11) 


H38A 


0.4860 


0.8185 


0.5740 


0.027* 




H38B 


0.4082 


0.8635 


0.5336 


0.027* 




C39 


0.4064 (3) 


0.6834 (5) 


0.56550 (19) 


0.0190 


(11) 


C40 


0.3371 (3) 


0.6403 (5) 


0.5355 (2) 


0.0233 


(12) 


H40 


0.3121 


0.6802 


0.5019 


0.028* 




C41 


0.3034 (3) 


0.5407 (5) 


0.5532 (2) 


0.0289 


(13) 


H41 


0.2563 


0.5116 


0.5314 


0.035* 




C42 


0.3376 (3) 


0.4838 (5) 


0.6021 (2) 


0.0292 


(13) 


H42 


0.3145 


0.4157 


0.6144 


0.035* 




C43 


0.4055 (3) 


0.5260 (5) 


0.6331 (2) 


0.0288 


(13) 


H43 


0.4294 


0.4875 


0.6671 


0.035* 




C44 


0.4395 (3) 


0.6249 (5) 


0.6149 (2) 


0.0235 


(12) 


H44 


0.4866 


0.6531 


0.6369 


0.028* 




C45 


0.5767 (3) 


0.7892 (5) 


0.4745 (2) 


0.0188 


(11) 


H45A 


0.5720 


0.8779 


0.4588 


0.023* 




H45B 


0.6123 


0.7939 


0.5114 


0.023* 




C46 


0.6058 (3) 


0.6986 (4) 


0.4421 (2) 


0.0200 


(11) 


C47 


0.5753 (3) 


0.6973 (5) 


0.3862 (2) 


0.0274 


(13) 


H47 


0.5345 


0.7513 


0.3688 


0.033* 




C48 


0.6036 (4) 


0.6189 (6) 


0.3561 (2) 


0.0339 


(15) 


H48 


0.5815 


0.6187 


0.3182 


0.041* 




C49 


0.6631 (4) 


0.5412 (6) 


0.3802 (2) 


0.0359 


(15) 


H49 


0.6832 


0.4894 


0.3591 


0.043* 




C50 


0.6932 (3) 


0.5396 (5) 


0.4352 (2) 


0.0323 


(14) 
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CM 
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0.0233 


(12) 
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HM 
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a cm *7 
0.!)03 / 


A A1 1 * 

0.031* 




C32 
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C33 
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